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DOI: 10.1039/c0ce00017eTwo mixed-ligand silver(I) coordination polymers (CPs) [Ag2(dmapym)2(suc)$H2O]n (1) and
[Ag2(dmapym)2(bdc)$2H2O]n (2), (dmapym¼ 2-amino-4,6-dimethylpyrimidine, H2suc¼ succinic acid,
H2bdc¼ 1,3-benzenedicarboxylic acid), were synthesized and characterized. The structure of 1 presents
an argentophilic interaction enhanced 2-crossing [2]-catenane motif formed between pairs of parallel
interpenetrating 2D 44-sql nets. For 2, as the dicarboxylate changes from flexible H2suc to rigid
V-shaped H2bdc, each highly undulated 2D 4
4-sql net was penetrated in parallel by the two nearest
neighbouring ones and thus the overall 2D / 3D network is formed. The geometries and flexibility of
dicarboxylates influence the coordination environments of metal ions and arrangement of ligands and
thus determine the structures of the CPs. The photoluminescent and thermal properties of 1 and 2 have
also been investigated.1. Introduction
The current interest in polymeric coordination networks is
dramatically expanding not only because of their potential
properties as functional solid materials, in host–guest chemistry,
ion exchange, catalysis, and for the development of optical,
magnetic and electronic devices, but also due to their intriguing
variety of architectures and topologies.1 Infinite entangled
structures, such as interpenetration, polycatenation, poly-
threading and Borromean structures, are the subject of intensive
current research2 and have been well discussed in comprehensive
reviews.3 As we know, not only can interdigitation of adjacent
sheets, interpenetration of the sheets, and intercalation of
guests,4 minimize void efficiently, but also aid from non-covalent
inteactions such as Ag/Ag interaction is important.5 With
specific regard to 2D networks, despite the fact that 2- and 4-
crossing [2]-catenane motifs constructed through the 2D / 2D
parallel interpenetration of pairs of 44-sql nets have been recog-
nized,6 argentophilic interaction enhanced interpenetrating 2D
nets are still rare. On the other hand, a dimensionality increase
from 2D layers to an overall 3D network can also occur in the
case of parallel interpenetration, although such 2D / 3D
dimensional expansion is relatively limited.3 Since the publica-
tion of the first example in 1997,7 a series of 2D / 3D inter-
penetrating coordination polymers (CPs) have been obtained.8
The 44-sql net is one of the most common topologies in 2D CPs,aDepartment of Chemistry, College of Chemistry and Chemical
Engineering, Xiamen University, Xiamen, 361005, People’s Republic of
China
bState key Laboratory for Physical Chemistry of Solid Surfaces, Xiamen
University, Xiamen, 361005, People’s Republic of China. E-mail:
rbhuang@xmu.edu.cn
† Electronic supplementary information (ESI) available: X-ray powder
diffraction patterns of the compounds. CCDC reference numbers
769616 and 769617 are for 1 and 2, respectively. For ESI and
crystallographic data in CIF or other electronic format see DOI:
10.1039/c0ce00017e
This journal is ª The Royal Society of Chemistry 2010which are inclined to interpenetrate when a large four-membered
ring is formed and this net usually shows undulated features.
Usually, it is widely acknowledged that long spacer ligands favor
the formation of interpenetrated motifs, however, using mixed
simple ligands with metal ions to construct complicated motifs is
still rare. During our recent studies, in order to search for a new
class of topological structures in Ag(I)/aminopyrimidyl deriva-
tives/dicarboxylate system,9 we surprisingly obtained two
parallel interpenetrating 2D / 2D and 2D / 3D mixed-ligand
silver(I) CPs, namely [Ag2(dmapym)2(suc)$H2O]n (1) and
[Ag2(dmapym)2(bdc)$2H2O]n (2), (dmapym ¼ 2-amino-4,6-
dimethylpyrimidine, H2suc ¼ succinic acid, H2bdc ¼ 1,3-benze-
nedicarboxylic acid).
2. Experimental
2.1. Materials and methods
All chemicals and solvents used in the syntheses were of
analytical grade and used without further purification. IR
spectra were measured on a Nicolet 740 FTIR Spectrometer in
the range of 4000–400 cm1. Elemental analyses were carried out
on a CE instruments EA 1110 elemental analyzer. Photo-
luminescent properties were measured on a Hitachi F-4500
Fluorescence Spectrophotometer. TGA was measured from
20 to 800 C on a SDT Q600 instrument at a heating rate
5 C min1 under the N2 atmosphere (100 ml min
1). X-Ray
powder diffractions were measured on a Panalytical X-Pert pro
diffractometer with Cu-Ka radiation.
2.2. Syntheses
2.2.1. [Ag2(dmapym)2(suc)$H2O]n (1). Reaction of AgNO3
(167 mg, 1 mmol), dmapym (123 mg, 1 mmol) and H2suc
(118 mg, 1mmol) took place in methanol–H2O media
(15 ml, v/v ¼ 2 : 1) in the presence of ammonia (25%, 0.5 mL) in
air under ultrasonic treatment (160W, 40 KHz, 20 min) at 50 C.CrystEngComm, 2010, 12, 4161–4167 | 4161
Table 2 Selected bond lengths (A) and angles () for 1 and 2
Complex 1a
Ag1–O1 2.248(5) Ag2–N3iii 2.189(6)
Ag1–N2i 2.503(6) Ag2–O2iv 2.755(5)
Ag1–Ag2ii 3.2770(16)
O1–Ag1–O1i 145.0(3) O1i–Ag1–Ag2ii 72.52(15)
O1–Ag1–N2 107.4(2) N2–Ag1–Ag2ii 127.44(14)
N2–Ag1–N2i 105.1(3) N3iii–Ag2–N3 160.6(3)
O1–Ag1–N2i 93.78(19) N3iii–Ag2–O2ii 87.05(19)
O2ii–Ag2–O2iv 130.5(3) N3–Ag2–O2ii 101.1(2)
N3iii–Ag2–Ag1ii 99.70(16) N3–Ag2–O2iv 87.05(19)
a Symmetry codes: (i)x + 1, y,z + 3/2; (ii)x + 1/2,y + 1/2,z + 1;
(iii) x, y, z + 1/2; (iv) x  1/2, y + 1/2, z  1/2.
Complex 2b
Ag1–N4 2.201(3) Ag2–O3i 2.306(3)
Ag1–N1 2.205(3) Ag2–O1 2.447(3)
Ag2–N6 2.299(3) Ag2–N3ii 2.518(3)

































































View OnlineThe resultant colorless solution (pH ¼ 9.25) was allowed slowly
to evaporate at room temperature for one week to give colorless
block crystals of 1. The crystals were isolated by filtration and
washed by deionized water and dried in air. Yield: ca. 82% based
on Ag. Elemental analysis: Anal. Calc. for Ag2C16H23N6O5: C
32.29, H 3.90, N 14.12%. Found: C 32.33, H 3.85, N 14.08%.
Selected IR peaks (cm1): 3424 (s), 3331(s), 3169(m), 1668(m),
1574(s), 1487(w), 1399(w), 1225(w), 1032(w), 807(w), 652(w),
552(w), 502(w).
2.2.2. [Ag2(dmapym)2(bdc)$2H2O]n (2). Synthesis of 2 was
similar to that of 1, but with H2bdc (166 mg, 1 mmol) instead of
H2suc. Colorless crystals of 2 were grown from the filtrate
(pH ¼ 9.58) in 68% yield based on Ag. Elemental analysis: Anal.
Calc. For Ag2C20H26N6O6: C 36.28, H 3.96, N 12.69%. Found: C
36.35, H. 3.88, N 12.76%. Selected IR peaks (cm1): 3418 (s),
3318(s), 3157(m), 1661(m), 1562(s), 1481(w), 1381(w), 1225(w),
733(w), 552(w), 552(w), 508(w).N6–Ag2–O3i 143.33(10) O3i–Ag2–N3ii 99.80(11)
N6–Ag2–O1 113.16(10) O1–Ag2–N3ii 97.50(10)
O3i–Ag2–O1 98.60(11)
b Symmetry codes: (i) x  1/2, y + 3/2, z  1/2; (ii) x + 1, y, z.
Table 3 The hydrogen bond geometries for 1 and 2
Complex 1a
D–H/A D–H H/A D/A D–H/A
N1–H1A/O2ii 0.86 2.05 2.897(9) 171
O1W–H1WA/O2ii 0.85 1.96 2.806(8) 175
N1–H1B/O1i 0.86 1.96 2.814(8) 175
a Symmetry codes: (i)x + 1, y,z + 3/2; (ii)x + 1/2,y + 1/2,z + 1.
Complex 2b
O1W–H1WA/O2 0.85 2.07 2.916(5) 1792.3. X-Ray crystallography
Single crystals of the complexes 1 and 2 with appropriate
dimensions were mounted on a glass fiber and used for data
collection. Data were collected on a Rigaku R-AXIS RAPID
Imaging Plate single-crystal diffractometer equipped with
a graphite-monochromated Mo-Ka radiation source
(l ¼ 0.71073 A) in u scan mode for 1 and 2. The crystal struc-
tures were solved by direct methods and refined with the full-
matrix least-squares technique on F2 using the SHELXS-97 and
SHEXL-97 programs.10 All non-hydrogen atoms were refined
with anisotropic thermal parameters. The positions of the water
H atoms were assigned to calculated positions with isotropic
thermal parameters and refined with the O–H bond length
restrained to 0.85 A. The crystallographic details of 1 and 2 are




Crystal System Monoclinic Monoclinic








3 4, 1.844 4, 1.854
F(000) 1180 1320
m/mm1 1.865 1.699
Ref. collected/unique 7739/1175 13894/3403
Rint 0.0862 0.0489
Parameters 135 312
Final R indicesa [I > 2s(I)] R1 ¼ 0.0593 R1 ¼ 0.0353
wR2 ¼ 0.1264 wR2 ¼ 0.0778
R indices (all data) R1 ¼ 0.0973 R1 ¼ 0.0555
wR2 ¼ 0.1417 wR2 ¼ 0.0858
Goodness of fit on F2 0.996 0.999
a R1 ¼
P
| |Fo|  |Fc| |/
P







O1W–H1WB/O4v 0.85 1.89 2.740(5) 179
O2W–H2WB/O1W 0.85 1.92 2.768(7) 178
O2W–H2WA/O2v 0.85 2.03 2.881(6) 178
N2–H2A/O1iii 0.86 2.07 2.925(4) 175
N2–H2B/O3v 0.86 1.98 2.802(4) 161
N5–H5D/O2vi 0.86 2.04 2.878(4) 163
N5–H5E/O4i 0.86 2.32 3.099(4) 152
b Symmetry code: (i) x 1/2,y + 3/2, z 1/2; (iii) x 1, y, z; (v)x + 3/
2, y  1/2, z + 3/2; (vi) x + 1, y + 1, z + 1
4162 | CrystEngComm, 2010, 12, 4161–41671 and 2 are collected in Table 2. The hydrogen bond geometries
for 1 and 2 are shown in Table 3.3. Result and discussion
3.1. Structure descriptions
3.1.1. [Ag2(dmapym)2(suc)$H2O]n (1). Complex 1 crystallizes
in the monoclinic space group C2/c. As shown in Fig. 1a, the
asymmetric unit of 1 contains two crystallographically inde-
pendent Ag(I) ions, one dmapym ligand, one half suc and one
lattice water molecule. Analysis of the local symmetry of the
metal atoms and ligands showed that both Ag1 and Ag2
reside on the crystallographic C2 axis (site occupancy factorThis journal is ª The Royal Society of Chemistry 2010
Fig. 1 (a) ORTEP plot showing the coordination environments of Ag(I)
ions in 1. Displacement ellipsoids are drawn at the 30% probability level.
Lattice water molecule was omitted for clarity. Symmetry codes: (i)x + 1,
y,z + 3/2; (iii)x, y,z + 1/2; (v)x + 3/2,y + 1/2,z + 1. (b) A view of
the undulated 44-sql net in the structure of 1. Ag2 ions as 4-connected nodes
are shown by bigger balls.
Fig. 2 (a) Schematic representation of the interpenetration of a pair of
undulated 44-sql nets in 1. The 2-crossing [2]-catenane motif is highlighted
in yellow-green and purple and the Ag/Ag interactions are shown in
green dashed lines. (b) Another view of the 2-crossing [2]-catenane.

































































View Online(SOF) ¼ 1/2); the suc and water molecule are located on the
inversion centers. The Ag1 is located in a distorted tetrahedron
geometry and coordinated by two dmapym and two suc ligands
(Ag1–O1 ¼ 2.248(5), Ag1–N2 ¼ 2.503(6) A). The distortion of
the tetrahedron can be indicated by the calculated value of the s4
parameter introduced by Houser11 to describe the geometry of
a four-coordinate metal system, which is 0.76 for Ag1 (for perfect
tetrahedral geometry, s4 ¼ 1). The Ag2 ion, coordinated by two
symmetry-related N atoms from two different dmapym ligands
(Ag2–N3 ¼ 2.189(6) A), is located in a linear environment with
an angle of 160.6(3) which deviates from the ideal 180 due to
the Ag/O weak interaction (Ag2/O2ii ¼ 2.755(5) A; symmetry
code: (ii) x + 1/2, y + 1/2, z + 1). Both Ag–O and Ag–N
bond lengths are well-matched to those observed in similar
complexes.12 It is worthy to note that the bond length of Ag1–N2
is obviously longer than that of Ag2–N3, which may be due to
the different coordination modes between Ag1 (four-coordinate)
and Ag2 (two-coordinate).
In 1, the Ag(I) ions are linked by bidentate dmapym and suc
ligands to form a single 2D undulated net (Fig. 1b) incorporating
an Ag4(dmapym)4(suc)2 window of 12.36  9.17 A based on the
Ag/Ag distances, which is large enough to allow the insertion of
a rod of another window. To better understand the structure of 1,
the topological analysis approach is employed. This net contains
one type of node (Ag1 ions) and two types of linkers (dmapymThis journal is ª The Royal Society of Chemistry 2010and suc ligands). In 1, tetrahedral Ag1 ions as 4-connected nodes
are bridged by 2-connected dmapym and suc ligands; Ag2 ions
just participate in the construction of the four-membered ring
and can not be seen as nodes, so the 2D net can be simplified to
be a 44-sql net.13 The lattice water molecules are filled in the
windows and hydrogen-bonded to carboxyl groups with an
Owater–H/Osuc distance of 2.806(8) A; amino groups of dma-
pym also interact with the carboxyl groups through N–H/Osuc
hydrogen bonds with an average distance of 2.856(9) A. Two
kinds of hydrogen bonds determine two symmetry-related edge-
sharing heteromeric rings (Fig. S1†) with a graph set R4
3(13)14
and reinforce the resultant 2D net.
A more impressive structural characteristic of complex 1 is the
presence of a pair of identical 2D single nets which interpenetrate
in a 2D / 2D parallel fashion, as shown in Fig. 2a. Each
Ag4(dmapym)4(suc)2 window in one net is penetrated by one suc
rod of another window, and as a consequence, the windows of
the network are occupied, preventing formation of the large

































































View Online[2]-catenane motifs are formed (Fig. 2b). The interpenetrating
nets have parallel mean planes and are coincident, and thus an
overall 2D entanglement is produced. Different from
the previous documented 2D / 2D parallel interpenetrating
CPs,6b,6h the pairs of 44-sql nets in 1 are further consolidated by
Ag/Ag interactions (3.2770(16) A) which confine the slippage of
two entangled nets and combine with the interpenetration to
minimize the voids between the nets. To the best of our knowl-
edge, this is the first example of an argentophilic interaction
enhanced 2D / 2D parallel interpenetrating 44-sql net, by
contrast, a similar argentophilic interaction enhanced 3D inter-
penetrating framework was reported by Chen et al.5 Alterna-
tively, if Ag/Ag interactions in 1 are treated as connections,
then the fashion of entangled pairs of nets should be considered
as interpenetrated + interlocked and can be simply seen as
a single, self-penetrating 2D network.
3.1.2. [Ag2(dmapym)2(bdc)$2H2O]n (2). In the structure of 2,
as shown in Fig. 3a, there are two crystallographically indepen-
dent Ag(I) ions, two dmapym, one bdc dianion and two lattice
water molecules in an asymmetric unit. Both Ag1 and Ag2 locateFig. 3 (a) ORTEP plot showing the coordination environments of Ag(I)
ions in 2. Displacement ellipsoids are drawn at the 30% probability level.
Lattice water molecules were omitted for clarity. Symmetry codes:
(i) x  1/2, y + 3/2, z  1/2; (ii) x + 1, y, z. (b) A view of the single
undulated 44-sql net in the structure of 2. Ag1 ions as 4-connected nodes
are shown as bigger balls. (c) Side view of the single undulated 44-sql nets
in the structure of 2.
4164 | CrystEngComm, 2010, 12, 4161–4167in the general positions. The Ag1 is in a linear geometry
completed by two N atoms from two different dmapym ligands
(:N4–Ag1–N1 ¼ 170.86(14)). The Ag/O weak interactions
also exist around Ag1 (Ag1/O2vi ¼ 2.826(3), Ag1/O3v ¼
2.716(3) A; symmetry code: (v) x + 3/2, y  1/2, z + 3/2;
(vi) x + 1, y + 1, z + 1). The Ag2 is located in a distorted
tetrahedron geometry and coordinated by two dmapym and two
bdc ligands with the average Ag–O and Ag–N distances of
2.377(3) and 2.409(3) A, respectively. The s4 parameter is 0.73 for
Ag2. Two dmapym moieties bound to Ag1 in 2 form a dihedral
angle of ca. 67 which is much smaller than that in 1 (ca. 82).
Similar to 1, the basic structure of 2 is also a 44-sql net which is
constructed by Ag2 ions, bidentate dmapym and bdc ligands
(Fig. 3b). This 44-sql net also contains one type of node (four-
connected Ag2 ions) and two types of linkers (two-connected
dmapym and bdc ligands). Compared to the net of 1, the net in 2
contains a larger window of 11.70  11.51 A and exhibits
a highly undulated character with a thickness of about 6.72 A
(Fig. 3c), as a result, each highly undulated 2D 44-sql net is
simultaneously penetrated by the two nearest neighbouring ones.
In other words, as shown in Fig. 4b, each window (cyan window)
is simultaneously catenated by the other two (yellow and red
windows). Therefore, the 2D / 3D dimensional increase can be
regarded as being caused by polycatenation of the nets. Different
from 1, although the interpenetrating nets in 2 also have parallelFig. 4 (a) A view of the 2D / 3D interpenetrating undulated 44-sql net
in the structure of 2. (b) A view of catenation of windows.

































































View Onlinemean planes, these mean planes are not coincident but are offset,
and thus an overall 3D entanglement is formed (Fig. 4a). The
high degree of entanglement is due to: (i) the large enough
windows of the net; (ii) the highly undulated nature of the single
44-sql net.
There are abundant supramolecular interactions between
adjacent nets. Lattice water molecules are filled in the voids
between nets through O–H/O hydrogen bonds with an average
O–H/O distance of 2.826(6) A. Amino groups are hydrogen
bonded to carboxyl groups with the N–H/O distance in
the range of 2.802(4)–3.099(4) A and combine with the
water molecules to form a R4
4(8) hydrogen bond motif. The
C–H/p interaction [C12–H12B/Cg1v: dH/Cg ¼ 2.85 A,
dC/Cg ¼ 3.624(5) A and q ¼ 138; Cg1 is the centroid of ring
C13–C18; q is the angle of C/H/Cg, Fig. S2†], face-to-face p/
p interaction [Cg1/Cg2vi ¼ 3.670(2) A; Cg2 is the centroid of
N1/C1/N3/C2/C3/C4, Fig. S3†] and lone-pair (lp)/p interaction
[C20–O4/Cg3vii ¼ 3.346(4) A, q ¼ 87.4(3), Cg3 is the centroid
of N4/C7/N6/C10/C9/C8, q is the angle between the O, the ring
centroid and the aromatic plane, Fig. S4†] act as a ‘‘glue’’ to
reinforce the packing of the nets. (Symmetry code: (v) x + 3/2,
y  1/2, z + 3/2; (vi) x + 1, y + 1, z + 1; (vii) x + 3/2,
y + 1/2, z + 3/2.)3.2. Roles of the amino- and carboxyl-containing ligands
In this work, we selected amino-containing N-heterocyclic
ligands instead of simple N-heterocyclic ligands based on
following considerations: (i) their demonstrated ability to form
very stable hydrogen-bonded arrays via their stereochemically
associative amino groups,15 (ii) established diverse metal binding
patterns include the ring nitrogen atom16a or the exocyclic amino
group,16b occasionally in equilibrium,16c and simultaneously both
positions, either in a chelating or bridging fashion.16d Recently,
our group found that the amino group can deprotonate to form
–NH in high pH environments (ca. 13) and exhibits rare m1- and
m2-coordination fashions.
17 Herein, dmapym acts as a m2-bridge
through heterocyclic nitrogens to link Ag(I) ions into low-
dimensional coordination motifs and its amino group can be seen
as an additional site for the binding of dicarboxylate anions to
form hydrogen bonds which favor to the stabilization of the
resultant networks. On the other hand, multidentate carboxylate
ligands have been identified to be good candidates for building
CPs owing to their diverse coordination modes.18 In this system,
we selected one flexible aliphatic and one rigid aromatic dicar-
oxylate as auxiliary ligands which extend the low-dimensional
coordination motifs into high-dimensional networks. Although
suc and bdc show the same coordination mode (m2-h
1:h0:h1:h0) in
1 and 2, they are different in size, length and geometry, as
a result, giving two distinct interpenetrating structures. These
results clearly demonstrate that the structural diversities of the
complexes are undoubtedly associated with the auxiliary dicar-
boxylate-directed inclusion.Fig. 5 TGA plots of complex 1 and 2.3.3. Syntheses and IR spectra
The syntheses of complexes 1 and 2 are carried out in the dark-
ness to avoid photodecomposition, and are summarized in
Scheme S1.† The formation of the products is not significantlyThis journal is ª The Royal Society of Chemistry 2010affected by changes of the reaction mole ratio of organic ligands
to metal ions and the resultant crystals are insoluble in water and
common organic solvents. As is well known, the reactions of
Ag(I) with multicarboxylates in aqueous solution often result in
the formation of insoluble silver salts, presumably due to the fast
coordination of the carboxylates to Ag(I) ions to form poly-
mers.19 Hence, properly lowering the reaction speed, such as by
using ammoniacal conditions, may favor to the formation of
crystalline products.20 X-Ray powder diffraction measurements
(Fig. S5†) and elemental analyses show that the pure phases of 1
and 2 have been obtained. The IR spectra of 1 and 2 (Fig. S6†)
are fully consistent with their structural characteristics as deter-
mined by single-crystal X-ray diffraction. The IR spectra show
the N–H asymmetric and symmetric stretching bands in the
ranges of 3424–3318 and 3169–3157 cm1, respectively.15b The
strong characteristic bands of carboxyl groups fall in the range of
1668–1562 cm1 for the asymmetric vibrations and 1487–1381
cm1 for symmetric vibrations, respectively. The absence of the
characteristic bands at around 1700 cm1 are attributed to the
carboxyl groups, indicating that the complete deprotonation of
all carboxyl groups in 1 and 2 upon reaction with Ag(I) ions.21
3.4. Thermal properties
Thermogravimetric analysis (Fig. 5) showed that both 1 and 2
have three identifiable weight loss steps. For 1, the first weight

































































View Onlinemolecule per formula unit (calcd. 3.02%). The second weight loss
of 40.12% between 125 and 180 C is attributed to the loss of two
dmapym ligands per formula unit (calcd. 41.33%) and one strong
exothermic peak is observed at 172 C. The loss of one suc ligand
takes place at 232–282 C (obsd 18.74%, calcd. 19.49%). For 2,
the initial weight loss of 4.80% from 20 to 192 C, corresponds to
the loss of two discrete water molecules per formula unit (calcd.
5.47%). The second weight loss of 36.74% between 192 and
249 C is attributed to the loss of two dmapym ligands per
formula unit (calcd. 37.38%). The loss of one bdc ligand takes
place at 250–350 C (obsd 23.83%, calcd. 24.92%).3.5. Photoluminescence properties
The photoluminescent properties of the free ligands H2suc,
H2bdc and complexes 1 and 2 have been investigated in the solid
state at room temperature (Fig. 6). The free ligands H2suc, H2bdc
and dmapym display luminescence with emission maxima at 420,
358 and 342 nm, respectively, upon excitation at 300 nm. It can
be presumed that these peaks should be assigned to the p*/n
transitions for dicarboxylates and p*/p transitions for
dmapym, respectively. Intense emissions are observed at 369 nm
(lex ¼ 320 nm) for 1 and 467 nm (lex ¼ 380 nm) for 2, respec-
tively. The photoluminescence of H2suc is very weak compared
to that of the dmapym, so the H2suc almost have no contribution
to the fluorescent emission of complex 1.22 Therefore, the emis-
sion band of 1 originates from the intraligand p*/p transition
of the N-donor ligands. When compared to the photo-
luminescence of the free dmapym, the emission band of 2 is red-
shifted by 126 nm, which may come from the electronic transition
between p orbitals (filled orbitals) of coordinated N atoms and 5s
orbital (empty orbital) of Ag(I) ion, i.e., ligand-to-metal charge
transfer (LMCT), mixed with metal-centered (d–s/d–p) transi-
tions.23 The enhancement of luminescence of 1 and 2 is attributed
to the ligand coordination to the metal center, which effectively
increases the rigidity of the ligand and reduces the loss of energy
by radiationless decay.4. Conclusions
In summary, we used two kinds of simple ligands to constructed
two interpenetrated networks, one presents an argentophilicFig. 6 Photoluminescences of ligands and complexes 1 and 2.
4166 | CrystEngComm, 2010, 12, 4161–4167interaction enhanced 2-crossing [2]-catenane motif formed
between pairs of parallel interpenetrating 2D 44-sql nets and the
other one is a 2D / 3D network showing the increase of
dimensionality via interpenetration of the low-dimensional net.
The geometries and flexibility of dicarboxylates influence the
coordination environments of metal ions and arrangement of
ligands and thus result in two distinct interpenetrating networks.Acknowledgements
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